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SPECIFICATION 
TITLE 

CIRCUIT ARRANGEMENT AND METHOD FOR DATA TRANSMISSION 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a circuit arrangement with a transmission unit for 
inserting data belonging to a terminal equipment in a frame, a circuit arrangement 
with a reception unit for dividing a transmitted datastream to a terminal equipment 
type, and a method for transmitting a data stream in a frame belonging to a terminal 
equipment type. 

Description of the Related Art 

In a particular network environment, a pay load data rate of 144 kbit/s is 
offered for a subscriber within an ISDN service data network connection. This 
payload data rate is divided for a first and second payload data channel of 64 kbit/s 
each as well as for a signaling channel with 16 kbit/s. 12 kbit/s for frame words as 
well as an overhead channel with 4 kbit/s are required within the ISDN frame for 
these channels that form the payload region of an ISDN frame. 

In the classic ISDN basic access, a two-wire data connecting path is employed 
exclusively for this ISDN service (see Figure 1). In order to be able to utilize two- 
wire data connection paths between a network node and a network termination at the 
subscriber better, data of an ISDN connection are inserted in an approximate time- 
related manner, for example, in an HDSL high-speed digital subscriber line frame (see 
Figure 2). A data transport with an SDSL frame is considered for the following 
observations. In addition to data of an ISDN connection, further data such as those of 
an Ethernet connection are also transmitted within a payload region. 
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SUMMARY OF THE INVENTION 

The invention is based on the object of specifying a further circuit arrangement 
and an appertaining method for multiple utilization of a data connection. 

The stated object is inventively achieved by a circuit arrangement, comprising 
a transmission unit for inserting data belonging to at least one terminal equipment type 
in a frame, the transmission unit comprising an insertion mechanism for inserting the 
data of the terminal equipment of the terminal equipment types, the data of all 
terminal equipment types being synchronously inserted into the frame and transmitted 
with a digital time-division multiplex technique. 

This object is also achieved by a circuit arrangement, comprising a reception 
unit for dividing a datastream transmitted in a frame by a transmitter to at least one 
terminal equipment type; and a switch module for a purpose-conforming division of 
the datastream, in which a further division onto further terminal equipment of a 
terminal equipment type is undertaken based on control data. 

Finally, the object is also achieved by a method for transmitting a data stream 
in a frame belonging to at least one terminal equipment type, comprising the steps of 
synchronously inserting data of all terminal equipment types into the frame in a first 
unit; transmitting the data to a second unit with a time-division multiplex method; and 
dividing the data stream to terminal devices of at least one terminal equipment type in 
the second unit. 

The invention has a number of advantages: 

1) a plurality of ISDN connections can be arranged within a payload region of 
an SDSL symmetric digital subscriber line frame. The payload region can also be 
referred to as a payload data region of an SDSL frame; 

2) the bandwidth of the payload region can be expanded by a relocation of 
operational bits; 

3) a traditional telephony connection, instead of the ISDN connection, can be 
synchronously transmitted in the SDSL frame, for example, together with an Ethernet 
connection; 



4) a plurality of traditional telephony connections, instead of the plurality of 
ISDN connections, can be transmitted in the SDSL frame; 

5) the bandwidth of the payload region can be expanded by relocating 
operational bits, in the case of traditional telephony connections as well. 

6) the available bandwidth of the eoc channel can be utilized better due to the 
accommodation of the information content of the operational bits in the eoc channel 
present in the SDSL frame in the form of suitable messages. 

7) the plurality of possible, different services, for example, given a plurality of 
transmitted ISDN connections, are addressable on the basis of a suitable expansion of 
the eoc message format, for example, by inserting an eoc sub-address. 

Additional advantageous developments of the circuit arrangement and of the 
method are discussed below. 



The following more detailed explanation of an exemplary embodiment 
provides other characteristics of the invention on the basis of drawings. 
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is a block diagram showing an embodiment of an ISDN connection; 

is a data structure diagram showing a division of an ISDN basic data 

frame given plesiochronic transmission in an HDSL frame; 

is a schematic block diagram showing an embodiment of a network 

termination; 

is a data structure diagram showing a division of an SDSL frame; 
is a schematic block diagram showing a further embodiment of a 
network termination; 

is a data structure diagram showing a further division of an SDSL 
frame; and 

is a data structure diagram showing an addressing field. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows an ISDN connecting path between a terminal equipment TE 
and a network node LT. Two-wire trunks are employed between a network node LT 
particularly fashioned as switching node and a network termination unit NT arranged, 
for example, at the subscriber. 

Figure 2 shows a division of an ISDN channel given plesiochronic 
transmission in an HDSL frame. This ISDN channel comprises a first and second user 
channel Bl, B2 as well as a signaling channel D+. The channels Bl, B2 and D+ have 
a respective width of one byte. The division of the channel D+ is as follows: 
bits Dl and D2 are for ISDN signaling, XI, X2, SI, S2, S3 and S4 are reserved for 
operational purposes (for example, activation, etc.). 

Figure 3 shows an SDSL symmetric digital subscriber line connection between 
a second unit NT, a network node, and terminal equipment El, E2 and E3. In the 
network node LT, the data for the terminal equipment are taken from or, respectively, 
supplied to a narrow band and broadband network via corresponding gateways and are 
combined in the SDSL frame. The narrow band and broadband data of the SDSL 
frame are transmitted synchronously in time-division multiplex between a first unit 
LT, a network node and the network termination NT. 

The merging at the transmission side and the division at the reception side of 
the data belonging to the narrow or/and broadband network is implemented in the 
module SDSLM, which can also be referred to as a transmission-reception device, 
according to known methods of digital time-division multiplex technology. The 
broadband data are forwarded to an Ethernet controller EC in the network termination 
NT. The narrow band data are forwarded to a narrow band controller that forwards 
the relevant data to the following a/b controller for the traditional telephone 
connection or to the SO controller for the ISDN connection. 

An Ethernet terminal equipment as well as one or more ISDN systems or one 
or more traditional telephone sets can be connected to the network termination unit 
NT. For example, the terminal equipment type El is a traditional telephone, the 
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terminal equipment type E2, alternatively, is an ISDN system, and the terminal 
equipment type E3 is, for example, a data processing system. 

The data transmission of the data in an SDSL frame occurs synchronously in 
time-division multiplex. The synchronization takes place with the assistance of the 
SDSL clock. The frame word of the ISDN frame can be eliminated in a transmission 
of the SDSL frame. The information contained in the overhead channel in the ISDN 
connection such as status information or a transmission control are already contained 
in the SDSL frame. Among other things, an eoc channel, also be referred to as an 
"operating channel", and that is synchronized with the ISDN data stream, is provided 
in the ISDN overhead channel. This eoc channel serves as the control channel 
between network equipment for operational purposes. 

Figure 4 shows the division of an SDSL frame. The SDSL frame is preferably 
divided into four pay load blocks PL1 , PL2, PL3 and PL4. Each pay load block PL1 , 
PL2, PL3 and PL4 can be sub-divided into twelve sub-blocks P01 through P12. Each 
sub-block is divided into an information part and into a payload data region. The data 
of the Bl and B2 channel of an ISDN connection are combined in two 64 kbit/s B- 
channels of an SDSL connection; the signaling data of the D-channel are preferably 
combined in two 8 kbit/s Z-channels. The further region of the sub-blocks of the 
SDSL frame is employed for further payload data, for example, of an Ethernet 
connection. 

The SDSL overhead data are accommodated in the overhead section OH of the 
SDSL frame, these containing status information and an embedded control channel or 
operating channel (eoc channel) for the operation of the SDSL transmission link. 

Furthermore, the start of the SDSL frame contains the 14-bit wide frame word 
(sync word) for the synchronization and two unused bits (spare) at the frame end. 

In Figure 5, the embodiment of an SDSL data transmission shown in Figure 3 
is expanded by a switch module S. This switch module S selects the data of various 
channels combined in the SDSL frame and conducts these to the corresponding 
terminal. This switch module contains the necessary controllers that make the 
transmitted connection types available to the subscriber in a suitable way. 



Figure 6 shows a further division of a payload region within an SDSL frame. 
The signaling information of the D-channel of a first ISDN connection SOI and those 
of a second ISDN connection S02 are transmitted in this in the regions referenced Zl, 
Z2 and Z3, Z4. The payload data of the first and second ISDN connection SOI, S02 
are transmitted in the regions Bl through B4. The regions Zl, Z2 and Bl, B2 are 
allocated to the first ISDN connection, and the regions Z3, Z4 and B3, B4 are 
allocated to the second ISDN connection. The operational control information of the 
respective ISDN connection are transmitted in the overhead OH of the SDSL frame, 
where this control information is divided into a part relating to the SDSL transmission 
path and into a further part that is dependent on one or more transmitted services. 

Figure 7 shows an embodiment of the eoc address expansion necessary for the 
addressing of the individual ISDN connections or, respectively, traditional telephone 
connections. To this end, the address of the eoc channel has an auxiliary address field 
attached to it. This auxiliary address field comprises the components service-ID and 
service-No that are needed for an unambiguous addressing of the respective 
connection. 

For embedding this expansion into the previously existing message strategy for 
the eoc channel within an SDSL frame, a message encoding, for example, that was 
previously unused is used in order to transmit existing signaling for operational 
purposes for exactly one type of service (for example, ISDN). A specific service 
number within a service type (for example, one of a plurality of ISDN connections) is 
addressed in a following field that lies in the parameter region of this message 
encoding. In the same way, a further message encoding that is still free can be 
employed for traditional telephone connections. 

The above-described method and arrangement are illustrative of the principles 
of the present invention. Numerous modifications and adaptations thereof will be 
readily apparent to those skilled in this art without departing from the spirit and scope 
of the present invention. 
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